Hypotrichosis or alopecia is a medical term used for hair loss deformities i.e. disorders of hair follicles such as the ones occurring during hair formation and/or growth. Localized hereditary hypotrichosis is an autosomal recessive form of non-syndromic alopecia, and the clinical phenotype is sparse hair on the body and axillary areas and can affect both males and females. Till date, four loci for this type of hypotrichosis have been reported which are present on an autosomal chromosomes 18q12.1, 3q27.2, 13q14.11 and 10q12, respectively. Here we present an identified recurrent locus for autosomal recessive form of hypotrichosis, in a family from Lasbella district of Balochistan province, Pakistan. DNA samples from four normal and two affected individuals were used for genotyping and DNA assay with polymorphic microsatellite markers were tested for already identified loci. Analysis of DNA samples with DNA markers D13S153, D13S165 and D13S118, revealed that these markers were heterozygous in normal individuals and homozygous in affected individuals but it established linkage to previously known LAH3locus on chromosome 13q14.11.
Introduction
Genetic disorders are caused by anomalies in a gene or an entire part of the chromosome of an individual. There are several human genetic conditions that effect the development and differentiation of epidermal structures including sweat glands, hair, nails, and teeth. Hypotrichosis or alopecia is defined as the structural, growth and developmental abnormalities of hair follicle that results in hair loss. According to the researches, disorders that cause whole or halfway hair loss arise due to the distortions in hair structure, its advancement, and its pathways and flagging particles that influence the hair follicles which subsequently results in hair loss. During this research we have studied a large Pakistani kindred having consanguineous marriage with the phenotypes of autosomal recessive congenital hypotrichosis. The family was first tested for already known loci by typing a polymorphic marker and showed a linkage to known locus LAH3 at chromosome 13q14.
Materials and methods Family History
The family chosen for this study was from Lasbella district Balochistan and showed signs of autosomal recessive hypotrichosis. Out of six individuals investigated, two male members of the family were affected by this disorder (Figure 1 ), moreover the likelihood of homozygous transformation was much greater in the family because of cousin marriages.
Genotyping and DNA Isolation
Blood from all six family members (including the two affected members) was drawn into blood collection tubes and DNA was isolated using standard conventional methods [15] . The purified DNA was later diluted to 40-50 ng/L via the measurement of its optical density at 260 nm and then used as a template in polymerase chain reactions (PCR). The products of PCR were later examined on polyacrylamide gel (i.e. 8% nondenaturing gel) and visualized on UV Doc to check for size of the DNA fragments obtained. Microsatellite markers steadily connected with candidate genes were used and linkage examination of the suspected family was performed. Subsequently, with linkage mapping set 10 (Invitrogen Co. San Diego, CA), highly polymorphic markers were applied to carry out the genomic scan.
Following table 1 represents the list of markers utilized along with their respective loci.
Results

Clinical findings
In this study, a family was investigated in which affected subjects demonstrated the features of congenital hypotrichosis. The harrowed individuals showed normal hair growth at the time of their birth but thereafter it hardly regrew when they begin their normal shaving. Moreover, the hair of eye brows, lashes and other body parts also grew scantly in the affected individuals. Nonetheless, these individuals did not show any defects in their nails, teeth and other ectodermal structures and their hearing and sweating ability was also normal. Their immunity as well as skin physiology was also found to be in good condition. It was observed that the individuals who were heterozygous carriers had regular hair growth and were phenotypically similar to non-carriers. To recognize the responsible genes within the family, analysis of linkage was performed by using the DNA samples of the affected and normal individuals. DNA analysis with polymorphic microsatellite markers D13S328, D13S126, D13S153, D13S165, D13S118, D13S1807 and D13S256 revealed that these markers were found homozygous in all the candidates but were found heterozygous in normal candidates, thus establishing the linkage of investigated family to LAH3 locus on chromosome 13q14.11-q21.32. The haplotype of the family is presented here showing the linkage interval.
Discussion
The family under study with congenital hereditary hypotrichosis were residents of Lasbella district, Balochistan. The individuals in the family were found involved in subsistence agri-business as well as other local businesses. The frequency of intermarriages amongst this particular family was very high indicating an increase of likelihood of hereditary disorders like hypotrichosis and a four-generations pedigree chart formulated for this family (Figure 1 ) using information obtained from 22 individuals including 2 affected males (lV-1 and lV-3) confirms this notion. Mostly the Pedigree analysis is performed for autosomal recessive traits and their mode of inheritance whereas consanguineous loops account for all the affected people being homozygous for an abnormal allele. During this study, all the affected people were identified to be from the fourth generation while their parents were found phenotypically normal carrying the recessive allele in heterozygous condition. The affected individuals all showed signs of Hereditary hypotrichosis presenting hair loss only after atleast one week of birth and the ritual head shaving. In adulthood, these affected individuals (Figure 2 ) had sparse beard hair and a complete loss of body hair, but did not present any defects in nails, teeth, hearing and/or sweating.
It was also found out (during the course of this study) that the individuals belonging to the investigated family when tested for linkage to known loci including DSG4 (LAH1, MIM 607892) gene at 18q12.1 [11, 12] (Figure 3) on the other hand revealed that these markers are homozygous in all the affected individuals but are heterozygous amongst individuals presenting normal phenotype. This establishes the linkage of family to already known LAH3 locus on chromosome 13q14.11-q21.32. 
